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Abstract 



In a multiple power source system of the present invention that has an inverter connected to a 
reactance, such as three-phase coils in a motor, a high voltage battery is connected with a low voltage 
battery via one transistor (Tr2) and one diode (D2) included in the inverter and one phase coil (U-phase 
coil) of the three-phase motor. The transistor Tr2 is turned on to make the electric current flow from the 
low voltage battery to the U-phase coil. The transistor Tr2 is subsequently turned off at a preset timing, 
so that the electric energy accumulated in the reactance, that is, the U-phase coil, flows through the 
diode D1 into the high voltage battery and thereby charges the high voltage battery. This arrangement 
enables the charging process from the low voltage battery to the high voltage battery without any 
complicated circuit structure for the voltage step-up. The three-phase motor may be unipolar driven with 
transistors connected to one side of the inverter. The arrangement of the present invention does not 
require any complicated structure, which undesirably increases the size of the multiple power source 
system, in order to ensure mutual supplement of the electric energy between electric systems having a 
large difference in voltage, f or exa mple, an electric system for driving a hybrid vehicle and an electric 

system for its control circuit. I _ 
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«|1 2 7rtMeBgU *5>^>*7 h 1 5 6CD*5> + 
>^*HffttotiS. l/^ot, <£CcSE^ v ? y 1 9 
4#^fc&oTC>&<h, x>i/>1504^7>+>^ 

nci^ttt, x>*p>i 5 0 4*fiah*reci^r 

lcmm&±&>X J 9- v is 3 -4* ^ &c U/cJ: 5 ft 
»£ft£CC£CSnJte14#*S. *E'<*^y 1 9 4 CD 

^l«<b^^o^^oTc^^s^^^)l >0 c^ufc 

fflE'<9^y 1 8 4fc«*3Wa#LTl^4»^(C 

cti*»Ebr— aiSE^^^y i 9 4*^s*r* 
iSE^yf-y i 9 4^i)^nM9«rPiiM-rs 
ci3fUT*a. x>2»i 5 0^— a»»-rn«, 91 

v^-y 1 8 43&^lSE^97 u y 1 9 4tC#L/#^.-2>-<^ 

[003 0 ] iSE^* 9f«J194, 91 OlgttUBS 1 9 

1. 9l<D*:-*MGl t yU-2 1^^22, ®E 
^yi84 &e > 0*CC*IJ®I^^ ^190 CDJSM<7>f£ 
^■4, 02iC^L/c o fefc, JKE^^^y 1 9 4«, m 

llCTfkUtcJiSlC. 92(D^r-*MG2ffl(D92CDl|gtt 
H»l 9 2CCtSSR3nrc>4*J, @2r«92(D|g8& 
W19 2 i<D»K», B*«:«KL)te. 

[003 1 ] 9 1 (DfgtWilSg 1 9 l^CD6fiCDh5>> > 
X^Tr l^lTr6it h 5 >^X * ^ >^'-*4 

««Eurfco. -2tcDH^-/>p i , P2cc*turv 

-XMi^>*{fflJi^i<fc5 2fH-ro^T'CBEa$*i, 
*<*0SN»^{c, 91CD^-*MG lCDHffla^JU (UV 
W) ©S^^«jRStirc*S B Sh7>^^Trl- 

€>«lifflCD^^^- KD l-D6WK?nrc^ e « 

»7^pi, P2«, WE^^f-y i 9 4<D75*m 

^7F 1 9 03^6Wv 9 1 CDlBSfjHSS 1 9 l<D&h5 
>^nr 1 ftC^Tr 6£SBttT&ftJ©{I-if Su, 



m 

(8) 

13 

Sv, Sw*$<fcVCti6CDJSIEM^3Wa*3nT^4. 
fflffl^v H90B, SKD^-^MGKDlfi (jj 

c^Tr 6o*>mm<Dm&z* mmm^su, sv. 

SwfccfcDJKftWfiBbT^S. ft 1(D*-£MG 1(DH 
ffiajfru. V. WKiSn&mfiSU:. PWM»«5Jfcj:o 

Aiaj^ccwaisns. c<d*s». ftio^-^MGisr 

[0 03 2 ] *E;^fy 1 9 4<Dv>f ^XfiMSiSC^ >f 

8 4©v-/^fl|J*iH^-f>Q2CC«tt3tiTl^. ffi 
ffiA' 7 r V 1 8 4(D7 7XfflMiS7 ^ >Q 1 tt, 
lOMS^Ut, ftlCD^r-^MGlCDYIS 

[0 03 3] ( 3 ) #E3Wffl : *PJfc£«J5«C J: 9 , ffiffi 
J^f-y 1 8 4«*6«E^2rf »J 1 9 4*3zm?Z>C 20 

03 tt, ffiEE'<*^y l 8 4^m^x:MBE^ I 9 

T?&3 e >6»B$(C*j^r, EF I ECU l 7 0*5j:^fM 
h I9 0{i, *EE'<?^y l 9 4*»6ftl<Dlg 
ttHKl 9 lt^l«-jfMG ft 
'KD*-*MG lCCJ:f3x>^> l 5 0££e»>LJ:0£ 

<DJSH#]gK^ v y l 9 4 <Djfttt*K: «fc & 4>or>*C£> 4 

JWE^ny^A-ctt. g*r, 'JI/-21, 22^1 

*i-r**ai*fffc3 (xf77 p s2oo) . 

[0 0 3 4]iw, ft 1 ©&«j[5]ig 1 9 lCDh^>^ 
X*Tr2£0. 5[s e c]H«©3fJEii«*r ( = * 
>B$PeBT o n/ (t>WTo n + ^7%1To f 
f ) ) -e*> • *7S«SfW»«#*Httrr*. h^> 

^xnr 2#£->*>-r££. gE^^fy 1 8 4 

:fr>6ft 1 (D-t-^MG 1<D4>j£. -^-^MG lCDUtgrJ 
-Ok h^>^*Tr2*lotfiff^?f y 1 84 40 

0). C*iCC<fc!3, ftE^f-y l 8 4jfr»iE>ftl<D*- 

iajtBcctofcasw<D«8Kafb*ia4ec7nLfc Q a^-r 

S<fc5«: b?>i>X2Tr 2&&Z->*>-??>t^ b 

i&frfr&o COF7>5/X^Tr2W>3n^B$ 
rat*, ^gafefllrtt 0 . 4 2[sec]t^^ 0 C(D*> 
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&<b, ftlO^-irMGlOUffia^Jl/CCBfiL&tlfcBBE 
Ax*>u¥K:£*MBttft«:£-9T. y-f FD 1 
*AltIE^yf »; 1 9 4iCBINFCC«ijfc3&S8fenii*, 
SEA'^fy 1 9 4^SSn4. Tfrfc>*>. #SUf#J 

it, *r*a#i©wtoHtti 9 

[0 03 5] #J1BIjx^ 9 h 1 9 0 a>60D{t-5ffc:j: 0ft 1 
CDIES6E1K1 9 10h7>^^Tr 2*a0jiL/*> 

^fy 184 3rSi®<t or, iSJE^* f 7*y 1 9 4 «3C 
ftCC3te«3nri^<. ±IBilSfc*r«:J:-5 F^>^x* 
Tr20»MW l ffJEI9WITT*s«il-r4*r«tt3 

Bfs^iBTT^saufciWKsnftiai^cctt <* 

f'^220) 4 b 5 >VX # T r 2 COMMIT f 
£ 0 d©«FHTTtt, JBBEM^^y 1 9 4^<D3S«1^ 
fffx*;^*iclt 10 [KJ ]K*B^£B$fij]<t It 

4Ci*J, Hfffi^y^y 1 9 4©3ffl»**iai , r-5Ci 

ccfflauri>4. toa, yu-2i t 22<dwm*%) 

■9t*©8**PlttU Ur77'23 0) , 

TLra*«W»*-F^R<S. XBEA 9 -^y l 94(c 
£l53Q:^msn/c©t, ftJSPJ.^^ F 1 

9 0it ftl. ft2£)^-#MGl. MG2£flH>T, 

x>^> l 5 o &tttW>?2>mw*ftti;5c±&-czz> 0 

[0036] (4) mmm<Dttm$hm: «±o<t5«c« 
SE3tii*^sfiwi<D^>f^y ? F*wccj:ntf, «fjs«& 

^ffy 1 8 4*>6lSJE^9f*y 1 9 4^m^x^;U^ 
^riB^-rsci^r**. b/d^t, SEA'^ry 1 
9 4 CC»]ft«#£DTtett#^ 

fflE^^-^y 1 8 4^1iLt t x>^> 1 5 0 

ft lCD^-^MG l(DUtBz3^;l/i^>^*-^ 
-C*Sftl<D|gS6I5185l 9 l©h7>^^Tr 2. # 

-21,2 2fe(Wi, ^-f ^y v F*MCC**WtcSW 
[ 0 0 3 7 ] *H»«ccJ:ti« % lSES«3Siffi 

21. z^cci^resNStt-j-*. c<Dtc&>, mKmm, 



(9) 

15 

[0 03 8] ( 5 ) ^(D^COmm : K±0»Wrtt, J? 
£E««:«**-a««x* JU^i OX WZ. 6 U 9 * # > 
^<bltS 1 CD*-£MG 1 <OUtgr3 -Ol/fcflJ^to&s, 

■HE'***^ 1 9 4m*T5o £/c, WtBra-OU^/B 
-Y*-FD5*^l/r*EE^5r'f-y 1 9 4 43EWT4. 

fe&\ &imwLti&mmz. m 1 ot-^mg i cc*$w 10 

[0 03 9 ] KCC, ^^MG 1 tt, Y 

accuse is. i, complete, msicm 

[0 04 0 ] H«C. JflfBE^^^y 1 9 4 

*»&«EE'**^y 1 8 4"MZ>3E«tt v IfflO^y^'-^ 

i«EE>* ^yi94#> 6<KEE'* yf'J18 4 «E*T4 
tOiltW^. -#J£OT, 02<D@8SJ»j£*^CD 

ESS 1 9 1 <Z>U«<DiESflM<DF^>^X^T rli*- 30 
^MGKDUtBn-YJl/iffiEE^y^y 1 8 4 i^ffl^UtC 

-2 1. 2 2(D^*BBDfc±r, F7>^^Tr 1 
<0**>/*Wf^-TA C i «C J: 0. ffiJE 

yfy 184 ^(D^ESSift, t"fefo^3tSSJE&*lJtSP 

F5>^*#T r 1 **>S-e4ilKE^!y^y 1 9 4 
*6©«E#U«a^^U*^Lr<KEE^v^y 1 8 4 
teEPJOSft, fiEE^^f-y 1 8 4©^*JWffe*>*i«. 

yrt«Bh*>3>X*Tr 1 SftKtt 
niRWJ:5iOUffl=i^^U^6<SIBE^^^y 18 4, 
KCcm OKttBHf 1 9 1 ©Uffi©ft«W*-/*- FD 
2 <^9-f*^-JH^-f*-K4LrtW> »6Ufia 

h^>«>Tr l©*>/*:?*ll9«rc±K: 
«fc*K J»EE^9f-y 1 9 4*>6fiff^9f »J 1 8 4^ k 
HHELoo?t«*ifftttohs 0 WJISIjlx* h 1 9 0#> 
6, h7>^*Tr(D*>-*7*»l»t4Ci«C<t 
9, HEM^f'J 1 9 4<D«*Srfl3C^"CiSE^!yf-y 1 50 
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8 4*®mfc3zm*zc±wv%z> 0 fete, c©«^«c 

T\ h5>V>Z2T r 2©*>«FlB*$J:aP*7«p|IBtt, 

^iI<DttSi^£tb-<T, cft6©B*|flltt, #>fe05§<13:S 
3ft£„ fete, iftEE'<??-y 1 9 44fflWfiE^7f 
y 1 84£%ft»~&BtttS. C Office -5 Ci 

[ 0 0 4 1 ] ±B|gkW?t2> F9>^X*Tr2©* 

^&1TT^»fLrfcO, WEE^^y 1 9 4k:ffiE 
^tv^y 1 8 43^6315*3 (%U) £C 

©«FiHTTCc<fco«aurc^«jsfcr*s. ofc**o 
^liwtJBtotisw^ct*. cobsihtt 

Ci4»at*5. fife*, SE^^f'J 1 9 4Cc^tSS 

*M-fe>-y-*«»r, KBE^v^y 1 9 4©5BScrefls« 

* y ©Jtafe a * -f ^©-fe>^ 

^i^^nti^o fe*>\ cufcmtt 
>*y-ccj:i5<ftujurfefic^ *ffi^sr^y 1 9 4fcas 
tiiMtmffim^i&fmfcmz&ttibx* cneccs-rjo 

•fe>-y-^«ffi-fe>iftt, utiBHti 9 1 >^ 

[0042] *«c % *$m<Dm2 <DmnMtcn>xmm 
mmma:tLx(ommxs>% 0 mzmtmto^-ntm 

(DfiE^yfyi84{cKiT, «H4«?ft3 8 43&J 

( 2 ) -;H9o cctewiwiap^SfeS- 

H^**BSLfc. fete, CtDHSfiWCB, «S 
»«»3 8 4©a*«EB, KBE^v^y 1 9 4(D|±i^ 
«EJ:0 IB < BB3ES nr^*©r. If41%3 8 4i^ 

[0 043] C®mfflK*tt*Mfta^. »H0O* 
;l/-^>B, ^-f ^y F*M^S^tf 3tiS«^Cc 

«Tt?*ntf Ufy^S 3 1 0) , 1IU-2 1, 2 2 
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<Dm&$:fflf&L (Xt-V?S3 1 5) . h7>t>^^T 
r2. Tr4. Tr6^ m>XZ-^*lst 
JWWSP*tf&5 (Xf ^S320) . :z-#-;U8&ff; 
(Cfcli-T. t-$MG l©UVW©&t@f¥fi3n-OKCSfc 

407{C^Lfc. C<Dm&, h7>yx$T r 1 , Tr 
3, Tr5B, :t 7 (C&fctt i*EE^»^l/19 

MGltt. TOSrfe3 8 40r>m^(C<tor©*|gStl?n 

Sh5>yx^©$->t>^n«, ti*3«9> io 

s. 

[0044] life*. ^WK>pf-r -511*^*5. ^fil* 

a^.-ci,^t«»fbfcjs^(c« Uf»^s3 i o) . 

'JU-2 1, 2 2©&**|i§fiJcl / <X??:/S33 
0) . h7>y^*Tr l^bTre^m* 

^SgWrTS (Xf 7 7'S340) „ C©if£Jil. 

t- 1 9 4 (D&jjzm^x, mrnxxim 1 1 2 20 

[004 5] 3&>36»4gOt«(cJ:ti«. M£HItt!!3 84i 
ISBE^* yf l J194i5: 1 t-$MGl Kg^tJgM^ 
SCim, M**3l?l63 8 4£ffit,>fc*--*MG1© 
fgtili. iSJE><?f-y 1 9 4£fl!Wc*-£MG 1CDIB 

asK^^K:, UU-21, 2 2*ffil,^C 

»4mrfe3 8 4^r > a:s*-^MG io#eai3 

^©*tt£Kg^ or <£><£<,>,, c ©«£«:«, 30 
?fe3 8 4 ©HttllEtfiSEE^ ^'J194 ©HK©#J 1 
/2£L-Cfc<„ ^©ig^CCtt, Mi384W 
Jftfct-^MG 1 ©tMSfeMWEtt. M*4mrfe3 8 4© 
mEitJti^0< %-5©-C. MKXvv-V 1 94KJ:-, 
T*-*MGl£!IlStil,'r(,>£l£(C > SS£HI?fe3 8 4flSJ 
tlSK^vTV 1 9 4fflJ£jW8*-TSC M 
(C, j$*4S?fe 3 8 4 ©ttJ^J*V%' ? ^ (DUMME. J: 0 ift 
t >*•£«:«:. ifflE^' ^f'J194 <t®J4*il&3 8 4 

[0046] g/t. c©^^-r«. m2<DmMmmt 40 
urj^i4m?fe3 8 4 zm^ftffi. (se©^* r- y 
a++^->^/«c£^ffl-rsc:£fcpjtg-c$)-5.o c©t§ 
mzomtfamMzm^x. *-$m 

GlSrfBS&OT. x>i»15 04^SiltSi^ofct 
tabic*- ZMG 1 £fg«rr&&©<!:-*-£C<!;4>r-# 

[0047] ±.mmm-cu7=> * * 1 2 0 
TSHm/fctf. ^^©^anaaggtt. -o©a-* 50 
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y -X^ :/ y * K*M«c tafflojtg-c* £„ fciJ: 

^y v k*s£«> i^^^^m^jsn-stt^j*— a 

[0048] )ix±rcmmvicm*) . *j»He>&«*»&E 
get. m{i©^&&«£fc©a^?&£H*B*:--#<t£. 

JB*»ttl> i t> o fcN£**rr -5. #>#>.S}£/£&Sf 2 ©tt 

iaaaaa^gi i ©its£s«s^©^miHiss£ Lxmm-rti 
t*. #ffi^^scc*j^r. «ij^©^miism)E(5isg 

fc. c©«j££l&2©it^ii®£jBUTHffi*-££:3. 
-7i<-;usii^5-i±sfB«jiiss<hL,-c^jffl-rnt* > sag 

*«SK:*jt,>-c. IS2©fI®teJ;S*--£^i&£;gi|tc 

^y s Fmm^mm&mm*mmc&. *si*t><f 
f b fc*PS©^«i^s«:®ffl u r A§«* * ^ 2/ 

7a >© ■< >-»t- f /*- ^USg^fiJffi L r ^ESSS* 
^fiSL. -?-©^:Sa*+^-->$©»jRi5t^*tfi&o-cfe 

lfc^sn-Sfe©-c«>3:<. *-2MG2%'JTi>$ 

-f>^'-^[il!{§©^^p>-r> mtt^T3>ffl©^>^*- 

f^ss^fflt^r^ m»iT3>©3>-/u ^-y^aiK-r 
s^e - £ © n ^ y r d7 ^ > x i u rfijffl-r -5 C £ pj 

[0 049] feU:, *^W©C»< o*»©HSSWcoC»T 
5ttHJb-C^/t*5. &¥£WteCti?>lcmm3ti2>i><DXiZ 

mm**i>jmx$>z>. mz.u, *&w<D&mmwmmz> 
mm®, p^ti^i'©^*-^ ^^©y^s. as 

tjmxibz. ttc mm-fzmmi$micm.&<Dmm j P¥- 
immvtsmtxnm] 

[02] *<D0>mmmmm<Dmm.®&<Dt&wmx$>z > . 
ma) ^vfflm^-v v Duicxmm^ti^R-my'o 
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[07] *~X->\sm*<DW&<D&Yv^i>X$<Dm't 
[08] jK*£HIVt!l3 8 4£, yu-2 1. 2 2©S^ 

[#-^(Dltt03] 
2 1, 2 
1 1 2-*» 
1 1 6R, 1 1 6 L- 
1 1 9- 
1 2 0- 
121- 
1 2 2- 
1 2 3- 
1 2 4- 
1 2 5- 
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1 2 7 
1 2 9 
1 3 0 
1 3 2 
1 3 2 
1 3 3 
1 5 0 
1 5 6 
1 7 0 
1 8 0 
1 8 4 
1 9 0 
1 9 1 
1 9 2 
1 94 
1 9 7 
384 
Dl- 
MG 1 
MG2 
Tr 1 
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